In this paper, we concentrate on a comparison of plant and animal-parasitic nematodes, to gain insight into the factors that influence the acquisition of the drug resistance by nematodes. Comparing nematode parasite of domestic animals and cultivated plants, it appears that drug resistance threatens only domestic animal production. Does the paucity of report on nematicide field resistance reflect reality or, is nematicide resistance bypassed by other management practices, specific to cultivated plants (i.e. agricultural control) ? First, it seems that selection pressure by treatments in plants is not as efficient as selection pressure in ruminants. Agronomic practices (i.e. sanitation, early planting, usage of nematodes resistant cultivar and crop rotation) are frequently used to control parasitic-plant nematodes. Although the efficiency of such measures is generally moderate to high, integrated approaches are developing successfully in parasiticplant nematode models. Secondly, the majority of anthelmintic resistance cases recorded in animal-parasitic nematodes concern drug families that are not used in plant-parasitic nematodes control (i.e. benzimidazoles, avermectines and levamisole). Thirdly, particular life traits of parasitic-plant nematodes (low to moderate fecundity and reproductive strategy) are expected to reduce probability of appearance and transmission of drug resistance genes. It has been demonstrated that, for a large number of nematodes such as Meloidogyne spp., the mode of reproduction by mitotic parthenogenesis reduced genetic diversity of populations which may prevent a rapid drug resistance development. In conclusion, anthelmintic resistance develops in nematode parasite of animals as a consequence of an efficient selection pressure. Early detection of anthelmintic resistance is then crucial: it is not possible to avoid it, but only to delay its development in farm animal industry. 
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Résumé : LES NÉMATODES PARASITES D'ANIMAUX SONT PLUS ENCLINS À
DÉVELOPPER UNE RÉSISTANCE AIN TRAITEMENTS OIT LES NÉMATODES PHYTOPARASITES
Although chemicals are commonly used in the control of both plant and animal nematodes, it seems that drug resistance is a problem only for domestic animal bree- (Table I) .
Goat
A recent survey indicated that anthelmintic resistance is present on almost all dairy goat farms in western
France (Chartier et al., 1998 
Sheep
In sheep farms, the same anthelmintic resistant species are found as in goat farms but the problem of resistance is mostly restricted to BZ and LEV families.
Anthelmintic resistance is less frequent than in goats
Parasite are considered susceptible when no anthelmintic resistance record is available on the Commonwealth Agricultural Bureau (CAB) abstracts database. farms: between 50 and 80 % of sheep farms in western France showed BZ or LEV resistant nematodes (Chartier et al., 1998) . Despite their limited use in the field, a few cases of organophosphates resistance have been recorded in nematode populations of sheep from Australia and USA (Trichostrongylidea, Kaufman et al. 1980; Green et al., 1981; Keys et al, 1993 This problem was evidenced for BZ resistance in sheep and goat farms (Varady el al, 1993; Himonas & Papadopoulos, 1994; Requejo-Fernandez et al. 1997 (Glazer et al.. 1997) .
In contrast to these arguments, only one report is available about nematicide resistance sensu stricto in field strains of plant-parasitic nematodes (Table III) . Carbofuran resistant strain of Pratylenchus scribneri was recorded in corn fields after four to five year-treatment with this nematicide (Smolik, 1978) : carbofuran resistance was confirmed by laboratory studies of the P. scribneri strain.
Concurrently to this particular study, a large amount of literature mention a "lack of efficiency" of nematode infection control by nematicide in field conditions after (Rajagopal et al. 1986; Suett, 1986; Pussemier, 1990; Singh et ai, 1990; Davis et al, 1994) . Genes involved in carbamates degradation are encoded on plasmid and were cloned from several bacterial strains (Sphhigomonas sp., Rhizobium sp., and Achromobacter sp.) (Dessaint et al, 2000; Ogram et ai. 2000; Hashimoto et ai, 2002) .
As a conclusion, only one field nematicide resistance report can be confirmed for plant-parasitic nematode (Smolik, 1978) , which is quite anecdotal in regards to and Mi from tomato, giving resistance to Meloidogyne incognita (Vos et al., 1998; Jung & Wyss, 1999 ) et al., 1987) . Crop rotation with non-host crops for two to three years seems to be another effective practice for species of plant-parasitic nematode that has a limited host range like cyst nematodes (Globodera spp. and Heterodera spp.) (Devine et al., 1999) . Radopbolus similis was efficiently controlled by rotation between banana and sweet potato or manioc (Sarah et al., 1993) . The cultural method of "trap cropping" (Cadet, 1985) can be compared to the "diluting strategy" presented by Barger for ruminants (Barger, 1997 (Opperman, 1992) .
Even if these compounds are persistent molecules, in the soil, run-off, leaching and biodegradation by microorganisms are well documented (Pussemier. 1990; Pussemier, 1992; Davis et al., 1994; Dessaint et al, 2000) and may contribute to reduce exposure. These conditions may alter intensity of selection pressure by nema- However, intensity of selection pressure by nematicide treatments is not always low. In fact, banana production in Africa is well maintained by the use of non infected plant material, and the rotation with non-host crops for one year reduce R. similis population under detection levels (Sarah et al., 1996) . However, in French West Indies, banana cultures are maintained only with nematicide treatments (carbamates or organophosphates) (Sarah et al., 1996) . In some cases, one treatment a month is administered to control nematode populations (Mauléon, 2002, personal communication) . Even with such an intense selection pressure, nematicides remain effective (Fogain et al. 1996) .
Another explanation concerns genetic diversity of plant-parasitic nematodes: the mode of reproduction of several genera may reduce dramatically genetic diversity of populations (Blouin, 1998) . Is this point sufficient to prevent the development of drug resistance?
In ruminants, Trichostrongylid nematode populations are characterised by a large genetic diversity (Blouin et al. 1992; Grant, 1994) 
CONCLUSION
O ur first aim was to compare drug resistance acquisition between nematodes that parasite plants and domestic animals to identify the role of particular nematodes life trait history or the importance of ecological factors in drug resistance acquisition. This short review of plant-parasitic nematode control shows that alternatives to chemotherapy are abundant and much more efficient than the control of animal-parasitic nematodes, reducing intensity of the selection pressure. Moreover, nematicide exposure of plant-parasitic nematode is reduced by biodegradation of nematicide by soil bacteria. Both phenomenon are responsible for a non efficient selection pressure, over the long term. Life traits of plant-parasitic nematodes such as fertility and reproductive strategy may also reduce the probability of resistant genes appearing and their transmission to the subsequent generation. Conversely, in animal farming, alternative control of parasitic nematodes are much less efficient. For instance, the concept of rotation tends to reduce infectivity of pastures, but for practical constraints, a farmer can not change his flock of sheep for a herd of cattle. This study illustrates the importance of an "efficient selection pressure" in the development of drug resistance. Selection exerted by anthelmintic treatment of farm animals is much more efficient than nematicide treatment in plant culture. This is the reason why anthelmintic resistance may be delayed but probably not avoided. This last point reinforces the importance of the early diagnosis of anthelmintic resistance in order to modify farming conditions to slow down resistance development. America, 1996, 93, 12593-12598. 
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